There exist many studies on international trade theories incorporating environmental issues .
Introduction
There have been many studies relating to the effect of international trade on the environment and welfare. Among others, Copeland and Taylor [2] (1999) investigated production patterns and economic welfare under international trade in the circumstances where pollution emitted from a manufacturing sector lowers the productivity of an agricul tural sector. They used a two-country and two-sector model with intra-national pollution . On the other hand, Unteroberdoerster [4] (2001), Benarroch and Thille [1] (2001) and Suga [3] (2002) dealt with the case where the pollution is transboundary. Unteroberdoerster [4] (2001) assumed that the generating degree of pollution in the production of a manufacturing good is different between two countries. This difference becomes a source of trade. In addition to this, Benarroch and Thille [1] (2001) analyzed the case where labor endowment is different between two countries. Combining these studies together , Suga [3] (2002) made a generalization of the analysis.
In this paper, on the basis of these analyses, we generalize the existing studies further by considering the global environment which is common to both countries . Moreover, we assume that the productivity of an environmentally sensitive good (agricultural good) is comparative production costs between countries. Therefore, in this paper, the difference in the productivity of the environmentally sensitive good between countries plays a key role in determining the pattern of trade as well as the pattern of production.
On the other hand, together with the pattern of production, the generating degree of pollution in each country has an influence on the gains from trade. A simple intuition leads to the following. If trade shifts production of the pollution emitting good to a country where the generating degree of pollution is high, both countries may lose from trade through the deterioration of the global environment. Conversely, if trade shifts it to a country where the generating degree of pollution is low, both countries may gain from trade.
We will make a precise analysis and derive the following results in this paper. Indepen dently of the generating degree of pollution, a country with the high productivity of the environmentally sensitive good has a comparative advantage in the production of that good.
Then the country exports the environmentally sensitive good and imports the pollution emitting good.
If the generating degree of pollution is low in a country with the high productivity of the environmentally sensitive good, then both countries may lose from trade.
On the other hand, if the generating degree of pollution is high in a country with the high productivity of the environmentally sensitive good, then both countries may gain from trade.
As a whole, it can be said that both countries would have a gain from trade only in the case where the production of the pollution emitting good is shifted to a country with the sufficiently low generating degree of pollution, but otherwise there is a possibility that trade is harmful to at least one country.
The following section presents the model. In Section 3, we treat autarky. 
where K is the state of the global environment, K is the differential of K by time, g(>0) is the recovering rate of K, Z is the flow of pollution and K is the maximum level of K. The production function of each sector is represented as
Y=KƒÃLY, Z=ƒÉX,
where A is a positive parameter.
When the labor endowment is L, the full employment condition is imposed as LX+LY=L 
Autarky
We begin with the analysis of autarky in Home. First we consider the supply side.
Substituting (2) and (3) for (5), the short run production possibility frontier under given K is obtained as
By (1) and (4), when K=0 the value of K becomes K=K-(ƒÉ/g)X-(ƒÉ*/g)X*. A. ITOH w=P,
w=KƒÃ,
from the profit maximization, where p and w are, respectively, the relative price of the polluting good and the wage rate. When both goods are produced, (10) and (11) yield p=KƒÃ.
By (8) and (12), if both goods are produced in the steady state, the relative price is expressed as p=(K-(ƒÉ/g)X-(ƒÉ*/g)X*)ƒÃ.
On the demand side, maximizing the utility subject to the budget constraint that pDX +DY=wL, the demand for each good is obtained as
DY=(1-ƒ¿)wL.
When both goods are produced, (14) and (15) 
where K=Ka is the steady state value of the global environment when both countries are in the autarkic equilibrium. By (16) and (12), the autarkic equilibrium price becomes
where. pa is the relative price in the autarkic equilibrium. An interpretation of Proposition 4 is as follows: By opening trade, the production of the polluting good is shifted to Foreign, since the productivity of the polluting good is relatively high in this country. In Foreign, the generating degree of pollution is sufficiently low. So, trade improves the global environment, even though the total output of the polluting good in the world increases by trade. Due to an improvement in the environment, the productivity of the environmental good rises. Then, Home which exports the environmental good gains from trade. Foreign which exports the polluting good also gains from trade through the improvement in the terms of trade. When Foreign produces the environmental good, the productivity of this good also rises by trade. 
Conclusion
On the general equilibrium framework presented by Copeland and Taylor [2] (1999) , we analyzed the welfare effect of trade. In our analysis, we assumed that both countries share the common environment and derived the following results. If the generating degree of pollution is low in a country with the high productivity of the environmental good, then both countries may lose from trade. On the other hand, if the generating degree of pollution is high in a country with the high productivity of the environmental good , then both countries may gain from trade.
The above results are explained by the following reason. The source of trade is the difference in the productivity of the environmental good between countries. So, a country with the high productivity of the environmental good has a comparative advantage in this good and thus exports it. Hence, if the generating degree of pollution is high in a country with the high productivity of the environmental good, then the production of the polluting good is shifted to a country with the low generating degree of pollution by trade. So, there is a possibility that the total amount of pollution in the world falls and the global environment improves. When the environment improves, the productivity of the environmental good rises. So, the environmental good exporting country gains from trade . In the polluting good exporting country, terms of trade become favorable by an improvement in the environ ment. When the polluting good exporting country produces the environmental good , the productivity of the environmental good also rises by an improvement in the environment. So both countries gain from trade. Conversely, if the generating degree of pollution is low in a country with the high productivity of the environmental good, then the production of the polluting good is shifted to the country with the high generating degree of pollution by trade. So, the total amount of pollution in the world increases and it results in the deterioration of country produces the environmental good, the productivity of this good also falls. So, the polluting good exporting country loses from trade. As a whole, it can be said that it is likely that at least one country loses from trade . This is because both countries gain from trade only when trade promotes a production shift of the polluting good to a country with the sufficiently low generating degree of pollution.
It is also important to see the dynamic process from the autarkic equilibrium to the trading equilibrium. Transition of the welfare in the dynamic process is basically monotonic.
However in some cases, the welfare leaps up after opening trade , then gradually falls with the deterioration of the environment. So, the final level of welfare depends on the net effect of these two movements. (Q. E. D.)
